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DETAILED ACTION 

Claim Analysis 

1 . Claims 1 , 6-7 and 9 are product by process and even though product-by-process 
claims are limited by and defined by the process, determination of patentability is based 
on the product itself. The patentability of a product does not depend on its method of 
production. If the product in the product-by-process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even though the prior product 
was made by a different process (MPEP, 211 3). In re Thorpe, 777 F.2d 695, 698, 227 
USPQ 964, 966 (Fed. Cir. 1985). Therefore, the steps recited are not germane to the 
final product. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-2, 5-7 and 11 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Ding ("Nanofabrication of Organic/Inorganic Hybrids of Ti0 2 with Substituted 
Phthalocyanine or Polythiophene" as cited in the IDS). 

As to claim 1, Ding teaches a pn — semiconductor material that can be obtained 
by the following steps: 

• A step in which a substrate made of porous oxide ceramic (porous Ti0 2 
nanoparticles - section I, If 2) is functional ized by chemical grafting of one 
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or more compounds containing at least one group (carboxylic groups - 
section I, U 3) that can be polymerized with one of more precursors of an 
electrically conducting polymer (PTAA - section I, ^ 3) and at least one 
group able to be chemically grafted (covalent linkage - section I, U 3) onto 
said substrate; 

• A step in which the substrate thus functionalized is impregnated with a 
solution containing said precursor(s); and 

• A step in which the precursor (s) are polymerized (section I, ^ 3). 
Examiner notes that the process by which the pn-semiconductor material is not 

germane to the final product, see claim analysis above for a complete discussion of 
product by process. Therefore, because the prior art meets the structural limitations of 
the claimed invention, a porous oxide substrate with an electrically conducting polymer 
chemically grafted to the substrate the prior art anticipates the claimed invention. 

Regarding claims 2 and 5, Ding teaches that the ceramic is Ti0 2 (section 1 , H 2). 

Regarding claim 6, the group able to be chemically grafted onto the ceramic is 
COOR 1 where R 1 represents a hydrogen atom (carboxylic groups) (section 1, If 3). 

Regarding claim 7, Ding teaches that the group chosen COOR 1 where R 1 
represents a hydrogen atom can be polymerized with precursors of an electrically 
conducting polymer chosen group thiophene (PTAA) (section 1 , H 3). Examiner notes 
that the process by which the pn-semiconductor material is not germane to the final 
product, see claim analysis above for a complete discussion of product by process. 
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Therefore the use of precursors is not a structural limitation because the final product in 
both cases is a polymer chemically grafted to a porous oxide ceramic. 

Regarding claim 9, Ding teaches that the porous oxide ceramic substrate is Ti02 
chemically grafted by thiophene-3-acetic acid (if the polymer directly bonds to the 
substrate then the link between the substrate and the polymer less one unit will be a 
monomer of the polymer which is thiophene-3-acetic acid) to an alkylthiophene (PTAA) 
(Figure 1 ). Examiner notes that because the step of functionalization and impregnation 
are not germane to the structural limitations of the final product (alkylthiophene 
chemically grafted to TiC>2 via thiophene-3-acetic acid) the steps are not given 
patentable weight, see claim analysis for a complete discussion of product by process. 

Regarding claim 1 1 , Ding teaches the use of the pn-semiconductor material 
comprising a porous metal oxide ceramic chemically grafted to an electrically 
conducting polymer grafted thereto for use in a solar cells (section 1 , If 1 ), in order for 
the solar cell to operate the solar cell will inherently have the pn-semiconductor material 
being between a current collecting first electrode, a second electrode. 
4. Claims 1-3, 5-9 and 11 are rejected under 35 U.S.C. 102(a) as being anticipated 
by Yagangida ("Polythiophene-sensitized TIO2 solar cells'). 

As to claim 1, Yagangida teaches a pn— semiconductor material that can be 
obtained by the following steps: 

• A step in which a substrate made of porous oxide ceramic (porous TiC>2 - 
section I, U 3) is functionalized by chemical grafting of one or more 
compounds containing at least one group (COOH - section I, U 3) that can 
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be polymerized with one of more precursors of an electrically conducting 
polymer (P3TAA-PHT - section 1, 1f 3) and at least one group able to be 
chemically grafted (covalent linkage - section I, ^ 3) onto said substrate; 

• A step in which the substrate thus functionalized is impregnated with a 
solution containing said precursor(s); and 

• A step in which the precursor (s) are polymerized (section I, ^ 3). 
Examiner notes that the process by which the pn-semiconductor material is not 

germane to the final product, see claim analysis above for a complete discussion of 
product by process. Therefore because the prior art meets the structural limitations of 
the claimed invention, a porous oxide substrate with an electrically conducting polymer 
chemically grafted to the substrate the prior art anticipates the claimed invention. 

Regarding claims 2 and 5, Yanagida teaches that the ceramic is TiC>2 (section 1, 

II 3). 

Regarding claim 3, Yanagida teaches that the porous oxide ceramic is 
mesoporous (section I, U 3). 

Regarding claim 6, Yanagida teaches that the group able to be chemically 
grafted onto the ceramic is COOR 1 where R 1 represents a hydrogen atom (carboxylic 
groups) (section 1 , H 3). 

Regarding claim 7, Yanagida teaches that the group chosen COOR 1 where R 1 
represents a hydrogen atom can be polymerized with precursors of an electrically 
conducting polymer chosen group thiophene (P3TAA-PHT) (section 1 , H 3). Examiner 
notes that the process by which the pn-semiconductor material is not germane to the 
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final product, see claim analysis above for a complete discussion of product by process. 
Therefore the use of precursors is not a structural limitation because the final product in 
both cases is a polymer chemically grafted to a porous oxide ceramic. 

Regarding claim 8, Yanagida teaches inclusion of chromophore(s) (polymer dyes 
- section 3, H 3 and Table 6). 

Regarding claim 9, Yanagida teaches that the porous oxide ceramic substrate is 
TiC>2 chemically grafted by thiophene-3-acetic acid (P3TAA, where the side methyl 
group serves as a second attachment site) to an alkylthiophene (PHT) (Figure 1). 
Examiner notes that because the step of functionalization and impregnation are 
notgermane to the structural limitations of the final product (alkylthiophene chemically 
grafted to Ti02 via thiophene-3-acetic acid) the steps are not given patentable weight, 
see claim analysis for a complete discussion of product by process. 

Regarding claim 1 1 , Yanagida teaches a current collecting first electrode, a 
second electrode; and a semiconducting region as defined by claim 1 (section I, If 3) 
between the first (Pt counter electrode) and second electrode (polymer coated 
electrode) (section 2.3, Figure 1). 

Claim Rejections - 35 USC § 103 
5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ding 
as applied to claim 1 above, in view of Yanagida. 

Applicant is directed to the paragraphs above for a complete discussion of Ding. 

Regarding claim 3, Ding does not specify that the nanoparticles are mesoporous. 

Yanagida teaches mesoporous nanoparticles (section I, If 3). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the mesoporous nanoparticles of Yanagida in Ding because the 
optimum diameter value of pores that results from a compromise between increased 
surface area (more smaller pores) and large enough diameter to decrease steric 
hindrance effects during polymerization) is a result effective variable that involves only 
routine skill in the art. 

Regarding claim 4, Ding teaches that the nanoparticles are mesostructured 
(network of porous nanoparticles) (section I, If 2). 

8. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ding as 
applied to claim 1 above. 

Applicant is directed to the paragraphs above for a complete discussion of Ding. 



Application/Control Number: 10/579,226 Page 8 

Art Unit: 4132 

Regarding claim 1 1 , Ding teaches the use of the pn-semiconductor material 
comprising a porous metal oxide ceramic chemically grafted to an electrically 
conducting polymer grafted thereto for use in a solar cells but is silent to the pn- 
semiconductor material being between a current collecting first electrode, a second 
electrode. 

It would have been obvious to one of ordinary skill in the art to at the time of the 
invention to place the pn-semiconductor material between a first and second electrode 
in the solar cell because otherwise the solar cell would not function. 
9. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ding as 
applied to claim 1 above, in view of Zhao ("Polymer brushes: surface-immobilized 
macromolecules"). 

Regarding claim 10, Ding teaches a method of preparing a semiconductor 
material comprising the steps of: a step in which a substrate made of porous oxide 
ceramic (porous Ti0 2 - section I, 2) is functionalized by chemical grafting of one or 
more compounds containing at least one group (COOH - section I, If 3) that can be 
polymerized with one of more precursors of an electrically conducting polymer (P3TAA- 
section I, U 3) and at least one group able to be chemically grafted (covalent linkage - 
section I, ^ 3) onto said substrate. 

Ding is silent to a step in which the substrate thus functionalized is impregnated 
with a solution containing the precursor(s); and a step in which the precursor (s) are 
polymerized. 
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Zhao teaches a conventional chemical grafting method (grafting from) that 
requires the step of functional izing the surface (I, initiators) and impregnating with a 
solution of precursors (M, monomers) which are then polymerized (Figure 9). Zhao 
teaches that the advantage of using grafting from rather than the method taught by Ding 
(grafting to) is that there is an increasing in grafting density, as taught by Zhao (page 
693, section 4). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the 'grafting from' method of Zhao in Ding because 'grafting from' 
decreases the amount of steric hindrance because the precursor (monomers) are 
smaller molecules than polymers and can readily reach the substrate to link. 
10. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yanagida as applied to claim 1 above, in view of Zhao. 

Applicant is directed to the paragraphs above for a complete discussion of 
Yanagida. 

Regarding claim 10, Yanagida teaches a method of preparing a semiconductor 
material comprising the steps of: a step in which a substrate made of porous oxide 
ceramic (porous Ti02 - section I, U 3) is functionalized by chemical grafting of one or 
more compounds containing at least one group (COOH - section I, U 3) that can be 
polymerized with one of more precursors of an electrically conducting polymer (P3TAA- 
PHT - section I, U 3) and at least one group able to be chemically grafted (covalent 
linkage - section I, ^ 3) onto said substrate. 
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Yanagida is silent to a step in which the substrate thus functionalized is 
impregnated with a solution containing the precursor(s); and a step in which the 
precursor (s) are polymerized. 

Zhao teaches a conventional chemical grafting method, 'grafting from.' that 
requires the step of functional izing the surface (I, initiators) and impregnating with a 
solution of precursors (M, monomers) which are then polymerized (Figure 9). Zhao 
teaches that the advantage of using 'grafting from' rather than the method taught by 
Ding, which uses the 'grafting to' method, is that there is an increasing in grafting 
density, as taught by Zhao (page 693, section 4). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the grafting from method of Zhao in Ding because grafting from 
decreases the amount of steric hindrance because the precursor (monomers) are 
smaller molecules than polymers and can readily reach the substrate to link. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MIRIAM BERDICHEVSKY whose telephone number is 
(571)270-5256. The examiner can normally be reached on M-Th, 7:30am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on (571) 272-1223. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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